The objective of the study was to evaluate and compare the role of total and free/total ratio of serum prostate specific antigen level in diagnosing carcinoma prostate. A cross sectional study was conducted at the Department of Biochemistry, Dhaka Medical College (DMC) with collaboration of the Department of Urology, Dhaka Medical College Hospital (DMCH), Dhaka from July 2008 to June 2009. This study was carried out on 60 patients above 50 years of age who attended the Department of Urology, Dhaka Medical College Hospital, complaining of irritative or obstructive lower urinary tract symptoms (LUTS) suspected as clinically benign prostatic hyperplasia (BPH) or cancer prostate. It was aimed to assess the role of total and free/total ratio of serum PSA in diagnosis of BPH and carcinoma prostate with reference to histological diagnosis. All the cases were evaluated by history, physical examination including digital rectal examination, serum prostate specific antigen level, transabdominal/ trans-rectal ultra-sonogram. From all patients, blood sample were collected before digital rectal examination or any per urethral manipulation. Final diagnosis was obtained by histo-pathological examination, specimen being obtained by perrectal biopsy with biopsy-gun. Histopathological examination detected prostate cancer in 20 out of 60 patient and 17 of these Cap 20 have a total PSA 4 ng/ml and only 3 have total PSA 4 ng/ml. 18 of these 20 have free to total ratio 0.16 and 02 have f/t ratio 0.16. Among 60 patients, 40 patients were detected BPH on histopathological diagnosis. 20 of these BPH patient have tPSA 4 ng/ml and 20 of BPH have tPSA 4 ng/ml. 38 of 40 BPH patient have f/t ratio>0.16 and 2 of 40 patient are f/t ratio 0.16. Receiver operating characteristic analysis indicated a threshold f/t ratio 0.16 was optimum discriminatory level. The sensitivity of total serum PSA (at cut off value of>4 ng/ml) in correctly differentiating prostatic carcinoma of those who have the condition is 85%, while the specificity of the test in correctly detecting those who do not have the disease is 50%. The PPV is 45.9%, NPV is 87% and accuracy is 61.7%. The sensitivity of free/total serum PSA (at cut off value of 0.16 ng/ml) in correctly differentiating prostatic carcinoma from BPH is 90%, while the specificity of the test in correctly detecting those who do not have prostatic carcinoma is 95%. The PPV of the test is 90% and the NPV of the test is 95%. The overall accuracy of the test is 93.3%. This study showed significant difference of total and free/total ratio of serum prostate specific antigen (PSA) in differentiating benign prostatic hyperplasia (BPH) from carcinoma prostate. Receiver operating characteristic curves showed advantage for the f/t PSA ratio when compared with total PSA in detecting prostate cancer. From the study it may be concluded that total and f/t ratio of prostate specific antigen (PSA) is a useful marker in diagnosis of carcinoma prostate. Free/total ratio is more accurate than total PSA.
PSA is bound primarily in sera by alpha-1 antichymotrypsin (ACT) and alpha-2 macroglobulin (AMG). A smaller fraction of PSA is unbound or free (fPSA) 9 . There are many immunoassays that measure total PSA (tPSA) i.e. PSA complexed to alpha-1 antichymotrypsin plus fPSA. Immune assay techniques have been developed to assess fPSA and PSA bound to ACT but not bound to AMG 4 . The measurement of free PSA and calculation of free to total ratio (f/tPSA) appears to able to reduce the number of unnecessary biopsies, with lower f/tPSA values in patients with prostate cancer than those with BPH 10 . Reference range of tPSA is 0-4 ng/ml 11 . All Men with tPSA<2.5 ng/ml have low probability of having clinically detectable prostate cancer, whereas those with a tPSA>10ng/ml reportedly have a>50% chance of having detectable prostate cancer. A limitation to the use of tPSA testing has been its relative lack of specificity within the 4-10 ng/ml range, a diagnostic grey zone in which prostate cancer is present in 25% of patients 8 . Recent reports suggest a significant difference in the f/tPSA in patients with BPH or prostate cancer and the use of f/tPSA ratio may be particularly helpful in patients with a serum total PSA level<10 ng/ml. Patients with PSA level of 4-10 ng/ml are diagnostically a problem as there is significant overlap in their total PSA values. For tPSA levels of 4-10 ng/ml, a f/tPSA ratio of<0.16 had a sensitivity of 53% and specificity of 76% 4 .
A cross-sectional study was conducted to detect total PSA (tPSA) and free/ total ratio of PSA in BPH and carcinoma prostate patients in population who came for consultation due to urological symptoms. Those patients having total PSA level more than 10 ng/ml, were selected for biopsy and patients with total PSA level between 4-10 ng/ml, among whose free/total PSA ratio less than 0.16 were also selected for biopsy. Rest of the patients were undergone histopathological examination after operation. Total PSA (tPSA) and free/ total ratio of PSA level in carcinoma prostate and BPH was compared in this study.
Introduction
Cancer of prostate is the second commonest malignancy in men 1 . Benign prostatic hyperplasia (BPH) is the most common benign neoplasm in men and its incidence is age related. The prevalence of histological BPH in autopsy studies rises from approximately 20% in men aged 41-50 years, to 50% in men aged 51-60 years and to over 90% in men older than 80 years 2 . Wang and his colleagues isolated prostate specific antigen (PSA) from prostate tissue which cast a new light in the diagnosis and prognosis of carcinoma prostate 3 . The simplest way to rule out carcinoma prostate currently is by PSA estimation in conjunction with digital rectal examination (DRE), transrectal ultrasonography (TRUS) and systemic biopsy sampling 4 .
PSA is a 34 kDa serine protease produced by both benign and malignant prostatic epithelial cells 5 . PSA is a chymotrypsin like serine protease produced and secreted at high concentration into seminal fluid, in which its role is to dissolve the gel forming after ejaculation. As a tumor marker, PSA is organ specific rather than tumor associated. It's use as a marker for prostate cancer is based on the fact that only small amounts of PSA leak from the normal prostate into circulation, thus the serum concentrations are normally about one million fold lower than those in seminal plasma. In prostatic disease, the serum concentration of PSA are often elevated due to increased leakage or abnormal secretion of PSA into the circulation. In general the serum concentrations are proportional to the volume of prostatic epithelium, but the release of PSA from cancerous tissue is 30 fold that from the normal prostate and from benign prostatic hyperplasia (BPH) is 3 fold that from the normal prostate 6 . The PSA production by malignant cells is variable and is dependent on the degree of differentiation 7 .
PSA exists in several forms in serum and is predominantly complexed to protease inhibitors 8 . When PSA is released into the blood BPH, selected 60 cases diagnosed by DRE/TRUS either as carcinoma or BPH. All the patients were investigated for both total and free PSA level. Biopsy material taken from the prostate was sent for histopathological diagnosis. The sensitivity, specificity, positive and negative predictive values, percentages of false positive and false negative and overall accuracies all were computed for total PSA, and free PSA to total PSA ratio against histopathological diagnosis. The findings of the study obtained from data analysis are presented below. Table I illustrates the distribution of study subjects by total serum PSA. Of the 60 subjects, about one-third (38.3%) of the patients had total serum PSA<4 ng/ml, 46.6% patients had 4-10 ng/ml and 15.0% patients had>10 ng/ml. 
Results
The present study, intended to determine the value of the ratio of free PSA to total PSA in differentiating carcinoma of the prostate from In the present study, among 60 patients, 23 (38.33%) had a total PSA in the normal range of 0 -4 ng/ml, while 09 (15%) had levels of> 10 ng/ml. Patients with serum tPSA of 4-10 ng/ml which is known as diagnostic gray zone was 28 (46.67%). In this study, the patients with BPH (n = 40), total PSA level in 20 patients was below 4 ng/ml, in 20 cases it was between 4 to 10 ng/ml. In carcinoma prostate (n=20), total PSA level in 03 case was below 4 ng/ml, in 08 cases between 4 to 10 ng/ml and in 09 cases it was more than 10 ng/ml. ROC curve had an area of 0.85 for total PSA. At 4 ng/ml was the best threshold, Sensitivity, specificity, positive predictive value and accuracy of total PSA in differentiating prostatic carcinoma from BPH were 85%, 50%, 45.9%and 61.3% respectively.
Rietbergen et al 12 . studied 499 men with total PSA level greater than 4 ng/ml, where he detected 80.2% prostate cancer, 482 men with total PSA<4 ng/ml, cancer were found in 19.8% cases. Transrectal ultrasound guided biopsy was done in all cases. In this study, 23 men with total PSA level<04 ng/ml, and cancer was detected 03 (13%) cases and 37 men with total PSA level>04 ng/ml, and cancer was detected 17 (45.9%) of cases.
Another study was done by Onur et al 9 . (2003) on 102 patients, of which 61 BPH and 41 carcinoma prostate. Total PSA levels in both group ranged from 0.4 ng/ml to 30 ng/ml. Total PSA measurement revealed 56 patients with values above 4.0 ng/ml. Of the 61 patients with BPH, 20 (32%) had total PSA 4.0 ng/ml or more, and of the 41 patients with Ca prostate 36 (87%) showed elevated total PSA levels. In the present study, among the 40 patients with BPH, 20(50%) had total PSA more than 04 ng/ml, and among the 20 patients with carcinoma prostate 17
45.9% and the negative predictive value (NPV) of the test was 87%. The test yielded false+ves 54.1% and false-ves 13%. The overall accuracy of the test thus derived from the formula was 61.7%. Table III shows the diagnostic performance of the test result of free/total ratio of serum PSA in differentiating carcinoma prostate from BPH. The sensitivity of free/total serum PSA (at cut off value of 0.16 ng/ml) in correctly differentiating carcinoma prostate from BPH was 90%, while the specificity of the test in correctly detecting those who did not have carcinoma prostate was 95%. The positive predictive value (PPV) of the test was 90% and the negative predictive value (NPV) of the test was 95%. The test yielded false +ves and false -ves 10% and 5% respectively. The overall accuracy of the test thus derived from the formula was 93.3%.
ROC curves for total PSA and f/t ratio of PSA The ROC curves had an area of 0.84 for tPSA and 0.95 for f/t PSA ratio, showing that the latter test was better.
Discussion
The present study was aimed to assess the role of total PSA, and free: total ratio of PSA in 
100-Specificity

Sensitivity
A study was done by Akdas et al 16 . studied 69 patients of age range 57-86 years. At the threshold 0.15 of free to total PSA ratio, in the diagnosis of prostatic carcinoma, the sensitivity, specificity, PPV and NPV were 76%, 77%, 52% and 91% respectively. In the present study, at the threshold of 0.16 of free to total PSA ratio, in the diagnosis of prostatic carcinoma and BPH, the sensitivity, specificity and PPV were 90%, 95% and 90% respectively. So our study was compatible with the study done by Akadas et al 16 .
From the above study, we can suggest that total PSA along with free to total ratio can be used in early detection of prostate cancer and may play important role in reducing biopsy.
From the study, it may be concluded that serum total and f/t ratio of prostate specific antigen (PSA) is a useful marker in diagnosis of carcinoma prostate. Free/total ratio is more accurate than total PSA.
(85%) had total PSA levels more than 04 ng/ml. From this study, it is suggested that total PSA increases in carcinoma prostate than BPH. So total PSA can be used as diagnostic tool in early detection of prostate cancer. But in the diagnostic grey zone (total PSA 4-10ng), total PSA alone cannot diagnose carcinoma prostate. Free to total ratio can be used to detect carcinoma of prostate in such a case.
Christensson et al 13 . determined that ratio of free to total PSA in patients with carcinoma prostate is significantly lower than in men with BPH. Klinger et al 1 . showed that free: total PSA ratio was better diagnostic marker than total PSA. Luderer et al 14 . carried a study on 181 patients and free/total ratio PSA threshold was 0.20. They showed that sensitivity and specificity of free/total ratio were 87% and 52% respectively. Recker et al 15 . on 333 consecutive patients. They showed that free to total PSA ratio had a higher specificity than total PSA at all sensitivity level (91%). Sensitivity, specificity and positive predictive value at a total PSA threshold of 4ng/ml were 88%, 57% and 40% respectively. At the same sensitivity of f/t PSA, the specificity and PPV were 66% and 45% respectively. Wolff et al 11 . studied on 105 patients and found f/tPSA was better at discriminating between patients with Ca prostate and those with BPH than was tPSA. The f/tPSA threshold was 0.14, the specificity was 80% and the sensitivity 84%; the overall accuracy of the test was 82%.The ROC curve has an area of 0.71 for total PSA and 0.85 for f/t ratio, showing the latter test is better. In this study, at threshold of 4 ng/ml, sensitivity, specificity and PPV of total PSA were 85%, 50% and 45.9% respectively but in case of free to total ratio of PSA, at threshold 0.16, these values were 90%, 95% and 90%. The overall accuracy of total PSA was (61.7%) and free to total ratio of PSA was (93.3%). The ROC curve has an area of 0.85 for total PSA and 0.95 for f/t ratio. So this study is compatible with the above mentioned studies.
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